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Biotech Lab Rubrics 
 

A.  Lab Notebook Rubric          Name:  

General Record-Keeping Procedures Score Comments 

   Table of contents kept up-to-date                                     x2   

   Pages of notebook numbered                                             x2   

   Black or blue ink, no erasures, legible                               x2   

   Each lab is signed and dated by author                              x1   

   Neatness                                                                             x1                                                                              

   Contains complete lab write ups for each lab                    x1   

   Other required elements (notebook policy, safety, etc)     x1   

     

Overall Lab Notebook Grade                            A =  30 – 27 

                                                                              B =  26 – 22 

                                                                              C =  21 - 16 

                                                                              D =  15 - 10 

  

 

B. Individual Lab Write Up    

 

Each lab write up should have to following:               Lab # 

1 2 3 4 5 6 7 8 

 A.   Identifying title (not just a number)                              x1         

 B.   Stated purpose                                                               x1         

 C.   Background with any stated cautions                           x1         

 D.   Hypothesis, when appropriate                                      x1         

 E.   Very detailed description of the procedure,  

          including  calculations                                              x2 

        

  F.  Data organized in tables, graphs or charts                     x2         

  G. Analysis/conclusion that states                                      x2 

        Results with Evidence and Explanation  

        Possible Errors 

        Practical Applications 

        

Grade                                                                   A =  30 – 27 

                                                                              B =  26 – 22 

                                                                              C =  21 - 16 

                                                                              D =  15 - 10 

        

Scale:          

3 = Very acceptable work (A):  Clearly stated, accurate and detailed   

2 = Acceptable but needs improving (C):  Accurate information but lacking detail or clarity  

1 = Unacceptable (should  re-do): Inaccurate information and  lacking detail or clarity 
0 = Not included (no grade, can re-do) 

 

 

C.  Participation Rubric 

For each lab, the instructor may assign you one of the following grades after observing your participation. 

 

3 = Fully engaged in the lab; high participation and contribution to the completion of the lab 

2 = Inconsistently engaged in the lab; intermittently contributing to the completion of the lab 

1 = Merely shadowing lab partners but no real contribution to the completion of the lab 

0 = Absolutely no participation in the lab 
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Biotech Lab Safety Contract 

1. Written and verbal instructions concerning procedures and/or precautions are given for my 

protection.  I will read and listen carefully, and follow all directions. 

2. Experiments done in class are for instruction.  They are planned in order to teach an idea.  I 

will perform only authorized experiments. 

3. I will handle only those chemicals or equipment for which I have received instructions or 

training. No control for gas, air or water is to be turned on except for lab work.  

Electrical/computer outlets are only to be used for electrical/computer plug-ins – other inserts 

are dangerous. 

4. Tasting, smelling, or mixing unknown substances can be dangerous.  I will not do so unless 

instructed to do so in a planned, approved experiment with proper techniques. 

5. Chemicals are labeled to identify them.   I will always carefully read the label to be sure I am 

using the correct substance.  To avoid contaminating chemicals, I will not return used or 

unused chemicals to reagent containers.  I will dispose of chemicals as my teacher directs and 

never mix chemicals in the sink drain.  To avoid splattering when mixing acids, I will add acid 

to water (―Do what you oughter, acid to water.‖) 

6. Horseplay and practical jokes in the science classroom are dangerous and can be expensive.  I 

will practice safe conduct in the classroom. 

7. Fire is dangerous and care must be taken when working with it.  I will not reach across a flame 

or bring a flammable substance near flames.  I will confine long hair and loose clothing to 

prevent it from igniting.  I know where the fire extinguisher and fire blanket are located and 

how an when to use them.  All fire must be extinguished, gas off, and materials capped , 

before departing from the classroom for a fire drill or other school activity.  I will not carry 

any lighted splints away from the lab station.  No aerosol spray is ever to be used in a science 

lab by a student sunless directed by the teacher.  Bunsen burners are to be lit only while in use 

and must not be left unattended. 

8. Safety equipment (eyewash, shower, first-aid kit) is provided in the science class in case of 

emergency.  I know how and when to use this equipment.   

9. Hot materials, such as glassware, hot plates, Bunsen burners, and chemicals can cause serious 

burns.   I will be extremely careful when working with these to prevent injury to myself and 

others.  I will be sure that the open end of a test tube points away from everyone while the test 

tube is being heated or shaken.   I will always heat test tubes evenly and use boiling chips to 

prevent liquid ―shooting‖.   

10. Broken glass is dangerous.  I will use a broom and a dustpan to immediately pick up all 

broken glass and place it in the broken glass container. 

11. Safety goggles are required by law [Minnesota Statutes, Section 126.20 (Ex 1967, C14, s1-6)].  

Goggles must be worn covering the eyes during all activities using fire or glassware; mixing, 

handling or heating chemicals; chipping rock; or whenever danger exists to the eyes.  I will 

wear my safety goggles unless permission to remove them is granted by the teacher.  I will 

also wear other necessary apparel required for specific work, i.e. apron, gloves, shoes, etc. 

12. If an incident should occur that results in injury to myself or others in the science classroom or 

damage to equipment, I will immediately report it to my teacher, no matter how minor the 

injury or damage may appear.  Chemical spills on skin, or clothes should be flushed with 

water immediately.  All accidents, cuts, or spilled chemicals, should be reported immediately 

to the instructor.   

13. I will not eat, drink, or chew gum in the science classroom.  I will always wash my hands 

carefully after handling chemicals or animals. 

14. I will use proper techniques and be careful with sharp instruments. 

15. It is important to know the exits to be used in case of emergencies.  Students must not sit in 

the aisles which might prevent emergency exit from the classroom.  Likewise, projects, 

materials or equipment must not be stored so as to slow room evacuation.  I am familiar with 

the exits and the appropriate action to take when the emergency signal is heard.  
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Standard Operating Procedures 

Biotech Lab Room 301 
 

 

Standard Operating Procedure for Using a Microscope. 
 

A. Setting up the Microscope 

1. Carry the microscope with both hands and hold it above the waist so that it does not hit anything 

during transport. 

2. Place the microscope on the lab bench away from the edge.  Plug it in and secure the cord so that it 

does not get tangled up with anyone 

3. Do not touch the lens of the microscope with anything but lens paper.  Use lens paper to clean the 

lens on the eye piece and objectives. 

 

B. Using the Microscope 

1. Turn on the microscope’s light source and adjust the intensity of the light with the dial on the side 

of the base. 

2. Rotate the objectives until the low power objective is in place and lower the stage to its lowest 

position with the course adjustment. 

3. Secure a slide on the stage with the stage clips and center over the light source 

4. Looking through the ocular lens, use the course adjustment to raise the stage until the image of the 

specimen comes into focus. 

5. Use the fine adjustment to get the image clear. 

6. If higher magnification is needed, rotate the nosepiece to the next highest objective.  You should 

only have to adjust your fine focus with each objective. 

7. Once finished with the microscope, remove the slide, rotate objectives to low power, lower the 

stage, unplug it, cover it and return it to storage. 

 

 

 
 

 

 

 

 

 

A - Body tube 

B - Rotating nose peice 

C - High power  (40X)objective 

D - Stage 

E - Diaphragm 

F - Eye piece/ocular lens 

G - Arm 

H - Stage clips 

J -  Course adjustment 

K - Fine adjustment 

L -  Base 

M - Low power  (4X) objective  

N - Medium power (10X)  objective 

O - Light source 
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Standard Operating Procedures for Sterile Technique 

 
A. Making Media 

1. Get a clean, dry media bottle that can hold twice as much media as you plan 

to make up. 

2. Read the directions on the media container to determine the appropriate 

amount of media to mass.  It is commonly listed as g/L so calculate the 

amount needed for the desired volume. 

3. Mass the correct amount of media and place it in the labeled media bottle.  
4. Add the correct amount of distilled water to get the correct total volume 

desired. 

5. Mix the media by swirling until all powder is evenly distributed.  It is 

unlikely that it will all go into solution at this point. 

6. Loosen the caps of the media bottles, add a piece of autoclave tape to the bottle, and place the 

bottle in the autoclave. Screw the door shut and then select the pre-set liquid cycle to sterilize the 

media.   

7. The autoclave will begin to beep when it is finished with the cycle. Caution: Beware of steam 

when opening the door.  Use bottle holders to remove the sterile media from the autoclave.  

Sit on bench top to cool before use. 

 
B. Adding Antibiotics to Media 

1. Place the sterile, melted agar on the bench top to cool.  Caution: If antibiotics are going to be 

added to the agar, the temperature of the agar needs to cool to under 50
o
C.  This should be a 

comfortable temperature to hold the bottle before you add the antibiotic. 

2. All antibiotics should be added using sterile pipets.  The final concentration of antibiotics should 

between 50-100 µg/ml. 

 

C. Starting a Liquid Broth (Overnight) Culture 

1. Disinfect working surfaces with 10% bleach, 70% alcohol, or a comparable disinfectant.  Work 

surface should be in a laminar flow hood or on lab bench with minimum air flow. 

2. Wash your hands or sanitize with the alcohol wipes or hand sanitizer. 

3. Using a sterile pipet, transfer 2 ml of sterile broth to a sterile culture tube and label 

4. If antibiotics are to be added to the liquid culture, they should be added using sterile pipets.  The 

final concentration of antibiotics should between 50-100 µg/ml. 

5. Flame-sterilize an inoculating loop, until it is red hot, and then cool it by sticking it in an 

uncontaminated spot of agar. 

6. Use the sterilized inoculating loop to collect a colony of 

bacteria from the stock plate 

7. Carefully remove the cap from the sterile culture tube, 

being careful not to sit it down on the lab bench as to 

contaminate it. 

8. Stick the inoculating loop into the liquid culture and twirl 

it so as to remove any bacteria loaded on the loop. 

9. Replace the cap on the culture tube so as to secure it but 

not seal it and incubate the tube in the shaker water bath at 

37
o
C overnight. 

10. Before leaving the lab, wash the lab surface and your 

hands.  Discard any biological waste in the biohazard bag. 

 

D. Melting Sterile Agar with Microwave 

1. Loosen the cap on the bottle of sterile agar and place in microwave at 50% Power for 2 minutes.  

Monitor melting and do not let the melted agar boil over. Caution: Use bottle holders to protect 

hands from hot bottles. 

2. Remove the bottle from the microwave to check progress of melting and to gently swirl.  Caution: 

Agar may spew out if swirled to fast or if the cap was too tight.  

3. Continue the melting and swirling until all of the agar is melted and there are no lumps in the 

media. 
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E. Pouring Media Plates 

1. Disinfect working surfaces with 10% bleach, 70% alcohol, or a comparable disinfectant.  Work 

surface should be in a laminar flow hood or on lab bench with minimum 

air flow. 

2. Wash your hands or sanitize the with alcohol wipes of hand sanitizer. 

3. Open a fresh pack of Petri plates as directed on the package.  Remove 

plates from packaging taking care to touch only the outside of both the 

packaging and the Petri plates. 

4. Label the plates along the edge of the bottom (smaller) plate with your 

initials, date, and medium. 

5. Wipe the outside of the bottle of melted agar and the work area surface with disinfectant. 

6. Stack the Petri plates in stacks of three near the edge of the lab bench. 

7. Open the bottom Petri plate of the first stack.  Pour agar over the bottom of the plate until it is 

completely covered.  You may tilt the plate to help cover the bottom with agar. 

8. Repeat pouring of the other plates in the stack and other stacks of plates. 

9. Stack groups on top of each other and leave undisturbed for 15 minutes. 

10. Place any plates with antibiotics in the media in the refrigerator.  Plates should remain undisturbed 

for 24 hours before use.  Plates are good for 2 weeks.  Store in a cool, dark place.  

 
F. Streaking Media Plates 

1. Disinfect working surfaces with 10% bleach, 70% alcohol, or a comparable disinfectant.  Work 

surface should be in a laminar flow hood or on lab bench with minimum air flow. 

2. Wash your hands or sanitize with the alcohol wipes or hand sanitizer. 

3. If not done already, label the plates along the edge of the bottom 

(smaller) plate with your initials, date, and medium and sample 

identification. 

4. Flame-sterilize an inoculating loop until it is red hot and then cool it by 

sticking it in an uncontaminated spot of agar. 

5. Use the sterilized inoculating loop to collect a colony of bacteria from 

the stock plate. 

6. Open the front side of the Petri plate to be inoculated while leaving the back side of the plate still 

closed.   

7. Touch the inoculating loop to the surface of the agar and streak back and forth across the top one-

fourth of the plate. Close the lid of the plate. 

8. Rotate the plate 90
o
.  Flame the inoculating loop and cool on uncontaminated agar.   

9. Open the front side of the plate. Streak the loop at right angles through the previous streak once 

and then continue to make a ―Z‖ shaped streak.  Close the plate.  

10. Rotate the plate 90
o
.  Flame the inoculating loop and cool on uncontaminated agar. 

11. Open the front side of the plate.  Streak the loop at right angles through the previous streak once 

and then continue to make a final ―Z‖ shaped streak. 

12. Place the inoculated plates upside down in a 37
o
 incubator for at least 24 hours. 

13. Before leaving the lab, wash the lab surface and your hands.  Discard any biological waste in the 

biohazard bag. 
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Standard Operating Procedures for Pipetting  

 
A. Choice of correct pipet and pump 

1.  Choosing the correct pipet 

a. For volumes less than 0.2 ml, do not use a serological pipet.  Use a  

P-1000 micropipette instead 

b. For volumes between 0.2 ml and 1.0 ml, use a 1 ml serological pipet 

c. For volumes between 1.0 ml and 2.0 ml, use a 2 ml serological pipet 

d. For volumes between 2.0 and 5.0, use a 5 ml serological pipet 

e. For volumes between 5.0 and 10.0 ml, use a 10 ml serological pipet. 

f. For volumes greater than 10.0 ml, use a graduated cylinder. 

g. The smaller the pipet, the more accurate its measurement, so choose the smallest if there is 

any choice. 

2.  Choosing the correct pipet pump 

a. When using the 1.0 or 2.0 pipets, use the smaller, blue pipet pump 

b. When using the 5.0 and 10.0 pipets, use the larger, green pipet pump 

 

B. Removing the pipet from its packaging 

1. If the pipet comes in a multi-pack then open the pack from end nearest the larger bore of the 

pipet.  Tilt the pack so that at least one of the pipets begins to slide out of the pack.  Grasp the 

pipet near the large bore end taking care to not touch it anywhere else. 

2. If the pipet comes in a single pack, then open the pack from the end nearest the largest bore 

by pulling the two sides of the packaging away from each  other.  This will be like peeling a 

banana.  Peel away the packaging only  one-third of the way down the length of the pipet.  

Grasp the pipet near the end with the largest bore taking care not to touch it anywhere else. 
 

C. Assembling the pipet and pump 

1.  Hold the white bottom of the pipet pump while inserting the large bore end of the pipet into the  

     hole 

2.  Insert the pipet until it is securely fastened in the pipet pump, but not so far as to damage the    

                    vacuum chamber.  The proper depth is to the cotton plug ,  if one is present 

 

D. Removing liquid with the pipet 

1.  Place the tip of the pipet into the solution and keep the tip under the surface of the liquid at all   

     times when removing liquid.  Be careful the liquid does  not overflow the container due to    

     displacement. 

2.  With the tip of the pipet under the surface of the liquid hold the pipet and container at eye level,   

     gently roll the pump wheel up to pull the solution  up into the pipet.  

3.  Pull the solution up until the bottom of the meniscus (concaved surface of  the liquid) is at the   

     volume value desired. 

4.  Never lay the pipet down with liquid in it.  Never allow the liquid to reach the cotton plug or to  

     enter the pump.  Alert the instructor if this happens. 

 

E.  Dispensing the liquid 

1.  Move the pipet into the recipient container. Roll the pump wheel down (all the way) to 

dispense      

     the solution from the pipet. 

2.  Touch the tip of the pipet to the side of the container so that adhesion pulls on any liquid on the    

     side of the pipet. 

3.  Allow the solution to leave the pipet, but do not force out the last tiny bit.  Pipets labeled TD     

     manufactured allow this last drop to remain in the pipet without affecting the measurement. 

4.  When there is not a specific order required to dispensing solutions into a container, always add      

     the smallest volume first and then the larger volumes  progressively.   

 

F. Removing the pipet from the pump 

1.  Holding onto the bottom of the pump, gently twist and pull the pipet out of the pump.   

2.  Discard the pipet if it is disposable or place it in the cleaning tank if it is not. 
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Standard Operating Procedures for Micro pipetting 

 
A. Choosing the Right Instrument 

1. Each micropipette has a range of volumes for which it is accurate and  reliable.  This    

    range is stamped on the pipette below the display window and should never be   

    exceeded.  

2. The volumes of the micropipettes in this lab are P10 (1-10 µl), P100 (10- 100 µl) and  

    P1000  (100-1000 µl).  Proper selection of the correct pipette is very crucial to accurate    

    pipetting. 

 

B. Pipetting 

1. Set the pipette to the desired volume by depressing the adjustment button next to the  display 

and rotating the plunger button on the end until the correct numbers appear in the display.  

CAUTION: Do not rotate the volume in the display beyond the minimum or maximum 

numbers stamped on the micropipette.  Do not rotate the plunger button without depressing the 

adjustment button first. (See image) 

2. Fit an appropriate size tip on the tip holder by using a slight twisting motion when pressing the 

tip holder into a pipette tip to help form an airtight seal. Caution: If when aspirating a liquid, 

you see a drop appear at the end of the tip as you hold the plunger button down, then there is a 

tip leak and you should refit a new tip. 

3. Pre-rinse the tip by aspirating the first volume of liquid and then dispensing it back into the 

sample container. 

4. Aspirate by pressing the plunger button to the first stop slowly and smoothly. 

5. While still holding the plunger button down, hold the pipette vertically and immerse the tip into 

the liquid and hold it at a constant depth below the surface of the liquid.   

6. Slowly release the plunger button so that the pipette will aspirate the liquid in the sample. As the 

depth of liquid lowers, so must the tip of the pipette. Once the plunger button has completed 

been released, hold the pipette in the liquid for 1 additional second to complete aspiration. 

7. Remove the pipette tip from the solution and continue to hold the pipette vertically. 

8. To dispense the sample, place the tip against the inside wall of the tube that is receiving the 

sample at a slight angle.  Press the plunger button slowly and smoothly to the first stop. 

9. Wait at least one second as it dispenses and then press the plunger button further to the second 

stop to expel any residual liquid from the tip. 

10. Keep the plunger button pushed down as you withdraw your sample from the tube so as not to  

re-aspirate any of the transferred sample. 

11. Release the plunger button slowly and smoothly. 

 

C. Tip Removal 

1. The tip may be ejected from the tip holder by pressing the blue button at the base of the end 

button while holding the pipette tip over a waste container. 

2. Tip changes are required only if aspirating a different liquid, sample or reagent or volume.  If 

contamination of the tip is a concern, then a tip change is always appropriate. 

3.Once done with dispensing samples, reset volume to maximum volume for proper storage. 
 

 

 

 

 

 

 

 

 

 

 

 

 Adjustment 

Release 

button 

Display window Ejector button 

P10 

P100 

P1000 

Plunger 

button 
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Standard Operating Procedures for Using a Balance 

 
1. Place balance on a clean, level surface. 

2. If the balance can be leveled, then do so by adjusting its legs until level 

3. Plug in the balance and press the On button. 

4. Calibrate as described in accompanying SOP 

5. Make sure the weigh pan is clear and clean 

6. Press the On/Zero button on the left to zero the balance.  Make sure it is reporting in grams. 

7. Place weigh paper or a weigh boat on the balance pan and press On/Zero again to tare the balance.  

Never place chemicals directly on the balance pan without paper or a weigh boat. 
8. Using a clean, dry spatula or scoop, add chemicals to be weighted to the weigh paper/boat until the 

desired mass is obtained.  Hold the chemical bottle directly over the weigh paper/boat to reduce 

mess from spill.  

9. If mass of chemical goes over the desired amount, use the spatula to remove excess until desired 

mass is reached.  Discard any excess chemical that has been removed from the chemical bottle 

rather than returning it to the bottle 

10. .Remove weigh paper/boat from balance pan.  Put lid back on chemical bottle and return it to its 

designated location.  Clean any spilled chemicals 

 

 

 

 

 

 

 

 

 

Standard Operating Procedures for Using a Centrifuge 

 
A. Choosing the Right Instrument 

1. Choose the small microcentrifuge if you are using a small volume in a microcentrifuge 

tube and you want to just pool a sample at the bottom of the tube. 

2. Choose the larger microcentrifuge (Galaxy 16)  if you want to pellet a sample.  Its 

maximum speed is 14,000 rpm and 16,000 xg.  To calculate which speed to set for a 

particular RCF, use the following formula. 

                **G = 1.118 x 7.3 cm (rpm/1000)
2
 , where 7.3 cm is the radius of the rotor** 

3. Choose the large Graham-Field centrifuge when using 15 ml centrifuge tubes. It has a 

maximum of 3200 rpm  and 1100 xg  
 

B. Operating a centrifuge 

1. To assure that the centrifuge rotor is balanced, insert the tubes so that they are across 

from each other.  The tubes should have the same volume for balancing the rotor.  Add an 

additional tube with water if needed for balancing. 

2. Close any lids before operating the centrifuge.  Turn speed and time knobs to desired 

setting. 

3. Wait for the centrifuge to come to a complete stop before trying to open it. 
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Standard Operating Procedures for Calibrating a Scout ® Pro Balance  
 

Span Calibration 

1. Place the Lock switch (on bottom side of the balance) to the un-lock  position. 

2. Verify the weighing platform is clear. 

3. Starting with the balance off, press and hold the ON/ZERO button for at least 5 seconds.  When 

the display reads ―MENU‖ release button.  The display should now read ―CAL‖.  (See Figure 1) 

4. Press the ON/ZERO button to acquire the zero weight reading – the display will flash ―-C-―. 

5. The display will automatically change to flash to ―100.00‖.  Place the 100 g standard weight on 

the platform.  Press the ON/ZERO button.  

6. When the scale has finished calibrating, the display will read ―doneE‖. 

7. Remove standard weight – the display should read 0.00.  Scale Tolerance for span calibration is 

+/- 0.01 g. 

8. For quick calibration purposes, validate the balance by weighing 10g and 100g three times 

respectively.  Make sure the deviation is within the scale tolerance of +/- 0.01 g. 

9. Place the Lock switch into the lock position (on bottom side of balance) 

 

Linear Calibration 

1. Make sure the weighing platform is clear. 

2. Starting with the balance off, press and hold the ON/ZERO button for at least 5 seconds.  When 

the display reads ―MENU‖ release button.  The  display should now read ―CAL‖  (See  Figure 1) 

3. Press the PRINT UNIT button.  The display should read ―SETUP‖. 

4. Press the ON/ZERO button.  The display should read ―A-OFF‖. 

5. Press the PRINT UNIT button.  The display should read ―L in‖. 

6. Press the ON/ZERO button.  The display will flash ―-C-― momentarily followed by ―50g‖. 

7. Place the 50 g standard weight on the platform.  Press the ON/ZERO  button and the display will 

flash ―-C―  momentarily followed by ―100g‖. 

8. Place the 100g standard weight on the platform.  Press the ON/ZERO button and the display will 

flash ―-C-― followed by ―donE‖. 

9. Remove the 100g standard weight and the display should read ―0.00‖.  Scale tolerance for linear 

calibration is +/- 0.01g. 

10. For quick calibration purposes, validate the balance by weighing 10g and 100g three times 

respectively.  Make sure the deviation is within the scale tolerance of +/- 0.01 g. 

11. Place the Lock switch into the lock position (on bottom side of balance) 
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Standard Operating Procedures for Calibrating a OHaus Adventurer SL Balance  

 
Span Calibration 

1. Verify the weighing platform is clear. 

2. Starting with the balance off, press and hold the ON button for at least 5 seconds.  When the 

display reads ―MENU‖ release button.  The display should now read ―CAL‖. (See Figure 1) 

3. Press Yes to enter the Calibration Sub-menu.  

4. When the word ―SPAN‖ is displayed, press Yes to initiate Span Calibration.  The display will 

flash ―-0-― while the zero reading is taken.  The display flashes the maximum weight of ―50‖.   

5. Place a 50g standard weight on the platform and press Yes to calibrate.   The display will flash 

―BUSY‖.  

6. When the scale has finished calibrating, the display will read ―doneE‖. 

7. Remove standard weight – the display should read 0.00 

 

   Linear Calibration 

1. Make sure the weighing platform is clear. 

2. Starting with the balance off, press and hold the ON  button for at  least 5 seconds.  When the 

display reads ―MENU‖ release button.  The display should now read ―CAL‖   

3. Press the Yes to enter the Calibration Sub-menu. 

4. When ―SPAN‖ displays, press No to display ―LINEAR‖  

5. Press Yes to initiate Linearity Calibration.  The display flashes ―-0-― while the zero reading is 

taken.. The display will then flash the midpoint weight of ―20‖.  

6. Place 20g on the platform and press Yes to calibrate. The display flashes ―BUSY‖.  The display 

will then flash the capacity weight of 60. 

7. Place 60g on the platform and press Yes to calibrate.  The display flashes   ―BUSY‖. 

8. When the scale has finished calibrating, the display will read ―doneE‖. 

9. Remove standard weight – the display should read 0.00.  Scale tolerance for linear calibration is 

+/- 0.002g. 

10. .For quick calibration purposes, validate the balance by weighing 20g and  60g three times 

respectively.  Make sure the deviation is within the scale tolerance of +/- 0.002 g. 
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Standard Operating Procedures for Using the pH Meter 

 
1. Connect the pH probe to the unit if not already done so by plugging it in and turning it to secure it. 

2. Press the On button to turn on the meter. 

3. Remove the small plastic storage buffer bottle with solution from the bottom of the electode. 

4. Rinse the bottom of the electrode with distilled water.  Use a squirt bottle to rinse it  and let the 

excess water fall into a empty beaker.  Blot dry with a Kimwipe. 

5. Place the rinsed electrode into a pH 7 solution standard (yellow) and verify pH. 

6. If the meter does not read pH 6.98 – 7.02, then calibrate the meter 

a. Open the door on the right side of meter unit 

b. Locate the ―cal/pH7 screw on the right. 

c. Use accompanying screwdriver to turn screw to adjust meter to read 7.00 

d. Close door on right side of meter unit 

7. Remove electrode from standard solution and rinse it again with distilled water and blot dry. 

8. Insert electrode into sample. 

9. Wait 5 seconds or until the pH readout stablizes and then read the pH value and record. 

10. Remove the electrode from the solution, rinse and blot again. 

11. Repeat steps 8-10 for additional samples. 

12. When finished, place electrode back into storage buffer bottle, turn meter off, and unplug electode 

for storage. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 T. Howerton 14 

 

Standard Operating Procedures for Using a Spectrophotometer 

 
A.  Turning on the Spectrophotometer 

1. 15 minutes prior to use, turn on the machine with the dial on the front left that says ―0% T‖ 

(Labeled A on the diagram) 

2. Using the know on top of the machine (C), adjust until the correct wavelength appears in the 

display window (E). 

3. Check to see that the switch for the filter (H) is in the correct position for the wavelength chosen. 

 

B. Preparing the Spectrophotometer for use 

1. With the sample compartment (D) empty, use the left front 0% T dial (A) to adjust the display (E) 

to read .000 T 

2. Create a reference blank that contains at least 3.0 ml of the solvent/buffer + any reagent used in 

your samples. 

3. Wipe the reference blank with a Kim wipe and place it all the way down into the sample 

compartment. 

4. Use the right front 100%T dial to adjust the display to read 100.0 T.  The display may read 199.9 

at first but can be adjusted to the correct reading. 

5. Push the mode button (G) until the display light (F) shows Absorbance. 

 

C. Reading the samples 

1. Transfer 3.0 ml of sample to labeled 13 x 100mm glass tubes.    

2. Wipe each tube before placing it into the sample compartment. 

3. Read the absorbance and record.  You do not need to re-calibrate the machine unless it has been 

turned off or the absorbance or other dials have been adjusted. 

4. Clean up machine, turn off and cover when finished. 
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Standard Operating Procedures for Agarose Gel Electrophoresis 

 
A. Making a 1% Agarose Gel 

1. Pipet 8 ml of the 50X TAE buffer into distilled water to make a total volume of 400 ml of 1X TAE 

2. Weigh 1 g of agarose and place in a 125 ml media bottle.  Add 100 ml of  1x TAE.  Heat in a 

microwave until the agarose is dissolved and the solution is clear ( about 4 minutes at 50% 

power).  Caution: Do not let the agarose solution boil over and do not swirl it to fast when 

taking it out of the microwave. 

3. Using bottle holders, remove the heated solution and let it sit on the bench top to cool to around 

65
o
C. 

4. Set up the gel tray by rotating it so that the rubber gaskets are up against the walls of the tank.  

This should prevent the agarose from leaking out of the tray when poured.  You may also place the 

6-well or 10-well comb into the top notches of the gel tray at this point. 

5. When the agarose solution has cooled enough to just be able to hold it, pour about 30 ml of it into 

the gel tray.  Be sure to pour slow enough as to avoid introducing any bubbles being trapped. 

6. Let the gel cool for about 15 minutes  
 
B. Preparing an Agarose Gel 

1. Once the agarose has solidified, grasp the gel tray and pull it up out of the gel tank.  Rotate the gel 

tray 90
o
 so that the wells are closest to the negative electrodes on the gel tank and sit it back in the 

tank. 

2. Pour 300 ml of the 1X TAE into the tank to complete cover the gel. 

3. Grasp the comb and gently pull up to remove it from the gel. 

4. Position the gel tank on the bench top near the power supply and in the position that it will be run.  

Decide and record which samples will go in which wells. 

 
C. Loading the Samples 

1. Prepared DNA samples should include DNA, buffer, and loading dye in a   

2. 20 µl volume.  One sample should include DNA markers/ladders/ standards to allow the size 

comparison of the bands. 

3. Spin the samples for 2 seconds in a microcentrifuge to pool them on the bottom of the tube. 

4. Using a P100 and a fresh tip for each sample, pipet up the sample from the tube slowly.  Caution: 

the sample may be viscous and thus should be pipetted slowly before removing the tip from 

the tube.  Make sure no air bubbles form at the end of tip. 

5. Position the loaded tip just under the surface of the buffer in the tank and above the well the 

sample is to be loaded into.  Caution: Do not position the tip into the well as it will clog the tip 

if it comes into contact with the agarose. 

6. Gently eject each sample and let them fall by gravity into the desired wells.  

7. Place the lid onto the gel tank so that the electrodes are connected.   

8. Connect the other ends of the electrodes into the power supply being sure to match up the colors 

correctly.   

9. Run the gel at 110V for 45 minutes or until the yellow line of tracking dye is just about to run off 

the gel. 

 
D. Staining the Gel 

1. Turn off the power supply and disconnect the gel apparatus 

2. Remove the gel tray from the buffer and tank and let the gel gently slide into a staining tray.   

3. While wearing gloves, place a piece of Insta-Stain paper containing Ethidium Bromide onto the 

gel.  Be sure to remove the plastic backing and place only the paper on the gel.  Also be sure that 

the paper is sufficiently wet and that no air bubbles or dry spots exist between the paper and the 

gel.  Let sit for 5 minutes.  
4. Gently remove the gel from the staining tray and place it on a UV light source of a 

transilluminator or Gel Imaging System.   

5. While protecting your eyes using either UV goggles or a shield, turn on the UV light source and 

photograph the gel. 
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Lab 1:  Creating a Safe and Effective Laboratory 

 

Introduction 

 

A lab dealing with biotechnology can have several potential dangers.  It is 

important that you know which equipment to use and how to use it safely.  It is also 

important to know what to do when accidents happen.  Understanding the nature of 

hazardous materials and equipment can help you reduce your risk and create a safe 

environment in which to work.  

In this activity, you will become familiar with the lab you will be working in for 

this class.  You will be asked to draw a layout of the lab, including lab equipment and 

safety equipment.  You will be asked to develop a list of basic safety practices and 

emergency procedures.  And finally, you will learn how to read Material Safety Data 

Sheets (MSDS) which provide you with a wealth of information to help you work safely 

with laboratory chemicals. 

 

 

Precautions 

 

  All obvious hazards and dangers will be addressed in this section of each lab 

  There are no obvious hazards in this activity. 

 

 

Procedures 

 

Part A.  Getting to Know Your Lab 

 

1. Your teacher will give the class a quick tour of the lab and point out obvious 

safety hazards as well as safety and emergency equipment.  Take some additional 

time to look around the lab and identify other items that could pose safety 

hazards.  Create a list of safety hazards and equipment similar to the one below 

and label it Table 1.1 as shown. 

 

Table 1.1   Safety Hazards and Equipment Chart 
Potential Safety Hazard Potential Harm Risk Prevention and 

safety Equipment 

Available 

Emergency Equipment 

Available 

Hot plate Burns to person or 

property 

Light to indicate hot 

surface, unplug when 

not in use, goggles, 

tongs 

First aid kit 
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2. On a piece of graph paper, make a full page, to-scale diagram that maps out the 

location of these hazards and equipment.  This page should be glued into your lab 

notebook for this lab as Diagram 1 

3. Record the location of the following pieces of lab equipment in Table 1.2 in your 

lab notebook.  Add this information to your diagram if not already on it. 

 
Erhlenmyer flasks Graduated cylinders Beakers 

Serological pipets  Pipet pumps  Micropipettes  

Micropipette tips  Plastic transfer pipets Parafilm 

Labeling tape  Funnels   Conical centrifuge tubes 

Microcentrifuge tubes Glass tubes  Microscope slides 

Microcentrifuge tube rack Microcentrifuges  Gel electrophoresis apparatus 

pH meters  Petri dishes  Weigh paper/boats&spatulas 

Test tube racks 

 

Part B.   Lab Safety 

 

1. After viewing some presentations on lab safety, create a Table 1.3 Basic Safety 

Rules that describes safety rules that must be followed at all times in the lab.  

Label this list as Table 1.3 in your notebook. 

2. Create a Table 1.4 Personal Protection Equipment (PPE) list and identify where 

they are located in the lab. 

3. Create a Table 1.5  Emergency Procedures that includes the what you should do 

in case any of the following occurs: Fire, chemical spill, severe cut or laceration, 

dropped/broken glass.  Include in this table a list of people and numbers for 

contacts in case of an emergency. 

 

Part C.   Material Safety Data Sheets 

 

1. Find and review the MSDS sheets included in this lab manual.  

2. Create Table 1.6  MSDS Information for the chemicals and include the following 

information:  

 Chemical Hazard Ratings 

 Melting point 

 Solubility 

 If it catches fire? 

 Toxic effects on humans 

 How to dispose? 

 If ingested? 

 If exposed to skin? 

3. Label the location of the MSDS book on your Diagram 1 if not already done so. 

 

Conclusion: 

 

Write a conclusion that 1) explains what you have learned in this lab, 2) describes any 

possible errors you made during this lab, and 3) explains the practical use of this 

information. 
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Lab 2: Cheese Production 
 

 
Introduction 

 

 For centuries, people have been making cheese from milk.  In the past, they 

simply let the milk turn sour from the bacteria in it.  This souring was a result of a 

lowered pH that caused the milk protein casein to denature and separate out from the 

liquid portion of the milk.  This resulted in the clumps, or curds, and the liquid whey.  

Another method of curdling milk includes adding a culture of bacteria, such as is in 

buttermilk.  Adding the enzyme rennin to the milk will also cause it to curdle.  Rennin is 

an enzyme found in the lining of a calf’s stomach that will curdle the milk.  The problem 

with using rennin in the cheese industry was the inconsistency of the enzyme.  A different 

batch of enzyme isolated from a different calf gave different results.  Through genetic 

engineering, however, scientists have been able to splice the rennin gene into bacteria to 

produce a genetically-engineered version of the rennin enzyme called chymosin.  

Chymosin provides effective and consistent curdling of milk for the cheese industry. 

 

In this experiment, you will compare the effectiveness the different curdling agents to see 

which one curdles to most milk. 

 

Hypothesis 

 

From what you have read, predict which curdling agent will curdle the most milk.  

Include an explanation of for your prediction. 

 
Precautions 

 

 There are no obvious hazards in this lab 

 

 
 

Procedures 

 

1. Using a 10 ml pipet and pipet pump, transfer exactly 7 ml of whole milk into a 

labeled 15 ml conical tube. 

2. Using a preset P-1000 micropipet, add 0.25 ml (250 µl) of one of the four 

curdling agents to the 7 ml of milk.  The curdling agents used in this lab are: 

buttermilk, rennin, chymosin, or more whole milk (negative control). 

3. Cap the tube and mix by gently inverting three times.  Record this ―initial time‖. 

4. Place the tubes into a 37
o
C waterbath for at least 15 minutes.  

5. Check for curdling every 5 minutes, recording the time to 

curdle in minutes.  To check for curdling, gently tilt the tube, 

being careful not to break up any curds.  Curds are large 

clumps of solidified milk.  After 15 minutes, place the tubes 

upright at room temperature and check for curdling every 15 

minutes. 
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6. Measure the volume of curds (solid) and whey (liquid) in the tubes.  You may be 

able to read the volume of each directly from the tube, although it may be 

difficult.  Instead, you can use a ―whey-o-meter‖. 

7. Pour the whey and curds mixture through a filter paper funnel into a 10 ml 

graduated cylinder. (a ―whey-o-meter‖).  Determine the volume of whey collected 

in the graduated cylinder, using a pipet, if necessary, to measure small amount. 

By subtraction, determine the volume of curds.    

8. Recreate Table 2.1 in your lab notebook to record your data. 

9. Create a separate table (2.2) for class data. 

 
Results/Data 

 
Table 2.1  The Effects of Cheese Curdling Agents of Curdling Times and Volumes 

Curdling Agent Time to 

Curdling (min) 

Volume of 

Whey (ml) 

Volume of 

Curds (ml) 

Comments 

Buttermilk     

Rennin     

Chymosin     

Milk (control)     

 

Conclusions 

 

Be sure to include a discussion of your results with evidence and explanation (REE), any 

possible errors (PE) and any practical applications (PA) from this data. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Did You Know?  Genetically Engineered Chymosin 
     Chymosin is a genetically engineered product.   Genetically engineering was first 

proposed by a graduate student, Peter Lobban,  at Stanford University.  The first 

patent for genetic engineering was awarded to Stanley Cohen and Herbert Boyer of 

Stanford in 1980.  The first drug developed by genetic engineering was human insulin 

by the company Genentech in San Francisco.  

     Natural chymosin, also known as rennin, was in short  

supply due to a decrease  supply of young calves.   

Cutting the gene out of a calf cell and cloning it into  

a bacteria, yeast, or mold cell allowed scientists to  

have an endless supply of chymosin as these cells are  

very easy to culture. Approved in 1990 by the FDA,  

chymosin became the first product of genetic 

 engineering to enter our food supply.  
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Lab 3: Microscopic Study of Cells 

 

Introduction 

 

 In almost every type of biological research, the microscope plays a fundamental 

role. Biologists use it to study the fine structures of cells and tissues—things too small to 

be seen with the unaided eye. The microscope used most often is the light microscope, 

which uses light to form an enlarged image of a specimen.  Two types of light 

microscopes are the compound light microscope and the stereomicroscope. Compound 

light microscopes are used to view tiny living organisms as well as preserved specimens 

mounted on glass—a microscope slide— and covered with a coverslip. A slide that is 

prepared with water is called a wet mount. Stereomicroscopes are used to study larger 

specimens and provide a three-dimensional view of the specimen’s surface. 

Under the compound light microscope, most objects and microorganisms are 

observed in a drop of water. If you think of that drop of water as a pond and the objects 

and microorganisms as fish in the pond, you will begin to see why it is important to be 

able to focus at different depths. Depth-of-field focusing is always done under high 

power with the fine adjustment. 

 In this activity, you will become familiar with the microscope and will use it to 

study cells.  You will make a wet mount of cells and looked at prepared slides. 

 

Precautions 

 

 Handle the microscope with care – it is expensive. 

 You will be working with stains so take caution.  You may want to wear a lab 

coat and/or gloves 

 

Lab Procedures 

 

Part A  Becoming Familiar with the Microscope 

 

1. Review the Standard Operating Procedure for using a microscope included below. 

2. Following the SOP for using a microscope, focus on the Thread Slide so that all 

three of the threads are center and in sharp focus under low power.  Move to 

medium power and finally to high power. How does magnification affect depth of 

focus? Draw what you see at low and at high power in your notebook and record 

your observations  

3. Using a letter from a word in a newspaper, make a wet mount of it by placing the 

letter on the slide, adding a drop of water to the paper, and then placing a cover 

slip on the paper. Use low power to focus on the letter.  What do you notice about 

the orientation of the letter?  Draw what you see in your notebook and record your 

observations. 

4. Find a color picture from the newspaper and make a wet mount of it on a slide.  

Use low power to focus on the picture.  What do you notice about the color of the 

picture under low power.  Resolution is the ability to distinguish two separate 

objects as being separate. How does magnification affect resolution?  Draw what 

you see in your notebook and record your observations. 
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Part B.  The Study of Cells 

 

1. Use good microscope techniques to focus on the prepared slides listed below or 

provided to you by your instructor. 

 Human Blood Smear 

 Bacteria Types slide 

 Allium Root Tip 

2. Draw what you see at low and high power in your notebook and record any 

observations 

3. Place a drop of methylene blue on a clean slide.  Using a toothpick, gently rub the 

inside of your cheek for 30 seconds.  Now smear the end of the toothpick that was 

in your mouth into the drop of methylene blue on the slide.  Place a coverslip on 

the slide and look at the slide under low power.  Draw what you see at low and 

high power in your notebook and record any observations. 

4. Place a drop of iodine on a slide.  Peel back a leaflet of an onion and remove a 

layer of epidermis on the underside of the leaflet.  Place the layer in the iodine on 

the slide and place a coverslip on the slide.  Draw what you see at low and high 

power in your notebook and record any observations 

5. Place a drop of water on a slide, place a very thin leaf on the slide and cover with 

a coverslip.  Draw what you see at low and high power in your notebook and 

record any observations 

6. Make additional wet mounts as instructed by your teacher. 

 

Conclusion/Data Analysis 

 

Describe what you learned about microscopes.  Describe similarities and differences you 

observed in the cell structures between plant and animal cells.  Discuss the need for 

staining cells to study them under the microscope.  Discuss any challenges you faced 

when working with the microscope. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Job Description: Cytologist 
 

Studies plant and animal cells: Selects and sections minute particles of animal or plant 

tissue for microscopic study, using microtome and other equipment and employs stain 

techniques to make cell structures visible or to differentiate parts: Studies parts of 

cells and details of cell division into new cells, using microscope.  

 

Analyzes cells concerned with reproduction, and means by which chromosomes divide or 

unite.  Studies formation of sperm and eggs in animal sex glands and the origin of blood 

and tissue cells.  Conducts research in physiology of unicellular organisms, such as 

protozoa, to ascertain physical and chemical factors involved in growth. Studies 

influence of physical and chemical factors upon malignant and normal cells. Evaluates 

damaged cells to assess hormonal status and presence of atypical or malignant changes.  

(from www.careerplanner.com) 

 

Average salary in US is $62,000 and it requires a bachelors degree and certification 

from the American Society of Clinical Pathologists (from www.salary.com)  

 

 

http://www.careerplanner.com/
http://www.salary.com/
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Lab 4:  Determining the Presence of Biomolecules 
 

  

Introduction 

 

Scientists use reagents to detect the presence of certain organic compounds found 

in living cells.  The reagents, when bound to certain molecules, change colors.  Thus one 

can determine if a molecule is presence by comparing a reagent in the absence and 

presence of the molecule.  Using standard, known solutions to test the reagents against 

allows scientist to then test unknown substances.  

In this activity, you will conduct tests on known and unknown organic 

compounds to determine the compounds present.  The main molecules of interest in this 

lab are proteins, starches, sugar, fats, vitamin C, and salt.   You will first test known 

solutions to identify positive tests for these molecules.  You will then test some food 

items and identify which of these biomolecules they contain.  

  

 

Precautions 

 

 Wear goggles – You will be using various chemicals in this lab 

 Some of these reagents contain NaOH which is caustic and cause burns.  Please 

use with caution. 

 Iodine can stain your skin for a day.  

 Use hot mitts to remove the glass tubes with the Benedict’s Solution from the hot 

water bath. 

 Do not mix any of these solutions unless told to do so in the instructions. 

 

Procedure 

 

Part A. Determine the Presence of Biomolecules in Known Solutions    

           

Biuret test: 

1. Place 2 ml of gelatin solution (protein) into a test tube. 

2. Place 2 ml of water into a second test tube. 

3. Add 5-10 drops of the Biuret reagent to each tube 

4. Record the color change between the two tubes in a similar to Table 4.1 in 

your notebook. 

 

    Iodine test: 

1. Place 2 ml of the starch suspension into a test tube. 

2. Place 2 ml of water into a second test tube. 

3. Add 2-3 drops of the iodine solution (I-KI) to each tube 

4. Record the color change between the two tubes in a similar to Table 4.1 in 

your notebook. 
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 Benedict’s solution test: 

1. Place 5 ml of the glucose solution into a test tube. 

2. Place 5 ml of water into a second test tube. 

3. Add 3 ml of Benedict’s solution to each tube. 

4. Place each tube in a beaker of boiling water for 5 minutes 
5. Record the color change between the two tubes in a similar to Table 4.1 in 

your notebook. 

 

   Indophenol test: 

1. Place 2 ml of the vitamin C solution into a test tube. 

2. Place 2 ml of water into a second test tube. 

3. Add 4-8 drops of indophenol to each tube 

4. Record the color change between the two tubes in a similar to Table 4.1 in 

your notebook. 

 

   Silver nitrate test: 

1. Place 2 ml of the NaCl (salt) solution into a test tube. 

2. Place 2 ml of water into a second test tube. 

3. Add 3-5 drops of silver nitrate to each tube 

4. Record the color change between the two tubes in a similar to Table 4.1 in 

your notebook. 

 

   Fats test:  

1. Place 2 ml of oil into a test tube 

2. Place 2 ml of water into a second test tube. 

3. Place 3-5 drops of Sudan III into the each tube 

4. Record the color change between the two tubes in a similar to Table 4.1 in 

your notebook. 

. 

                  Table 4.1 Results of Standard Reagent Tests 

Reagent Biomolecule  - test color + test color 

Biuret Protein   

Iodine Starch   

Benedicts Sugar   

Indophenol Vitamin C   

Silver Nitrate Salt   

Sudan II Fats    

 

    

Part B. Determine the Presence of Biomolecules in Foods              

 

For each of the foods: 

1. Write down you hypotheses for which molecules you expect to find in the 

foods you are testing. 

2. Crush or cut the food into the smallest pieces possible. 

3. Place into 6 test tubes with 2 ml of water and stir. 

4. To test tube #1, add 5-10 drops of Biuret reagent. 
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5. To test tube #2, add 2-3 drops of Iodine. 

6. To test tube #3, add 3 ml of Benedict’s solution. 

7. To test tube #4, add 4-8drops of indophenol. 

8. To test tube #5, add 3-5drops of Silver nitrate. 

9. To test tube #6, add 3-5 drops of Sudan III 

10. Compare your tubes to those from part I and record your results in a Table 4.2 

Reagent Tests on Unknown Substances in your notebook 

11. Repeat the above steps for the other foods. 

 

Conclusion 

Write a conclusion that includes results with evidence, possible errors and practical 

applications for this experiment 

 

 

 

     

Job Description: Biochemist 
 

Biochemistry is the study of the structure, composition, and chemical reactions 

of substances in living systems. Biochemistry emerged as a separate discipline when 

scientists combined biology with organic, inorganic, or physical chemistry and began to 

study such topics as how living things obtain energy from food, the chemical basis of 

heredity, and what fundamental changes occur in disease. Biochemistry includes the 

sciences of molecular biology; immunochemistry; neurochemistry; and bioinorganic, 

bioorganic, and biophysical chemistry.  Places of employment include university and 

colleges, government agencies   such as NIH, Department of Agriculture, or EPA that 

analyze and study the interaction of the environment with the human body.  

Pharmaceutical, industrial, or biotech companies hire biochemists to research the 

causes of disease and develop drugs to combat those diseases. The educational 

requirement for such jobs is minimally a bachelor’s degree and most often a M.S or 

Ph.D. graduate degree (from American Chemical Society) 

The salary of a biochemist ranges from $46,000 for a bachelors degree to 

$63,000 for a graduate degree (from www.salary.com) 
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Lab 5: The Study of Enzymes 

 

Introduction 

 

Enzymes are essential biomolecules of all living systems.  They are proteins that 

catalyze reactions within the cell.  Without these vital proteins, necessary chemical 

reactions would take way too long to occur and the cell would not function properly.  

Enzymes interact with other molecules, called substrates, in several possible ways.  

Enzymes may build up substrate molecules, break down substrate molecules, add or 

subtract functional groups to the substrate molecules or simply re-arrange the substrate 

molecules. 

 

In this lab, you will learn about enzymes by studying the enzyme catalase.  The 

source of catalase in this lab is from calf liver.  The stock enzyme was produced by 

putting catalase and distilled water in a blender and then filtering the homogenate.   The 

substrate you will be using is hydrogen peroxide (H2O2).  Hydrogen peroxide (H
2
O

2
) is a 

poisonous chemical that is continually formed by reactions in living cells, and it could 

kill the cells.  When catalase is added to hydrogen peroxide, two things are produced: 

water (H20) and oxygen gas (O2).  If hydrogen peroxide is poured on a cut finger, it will 

bubble. 

 

         

 

Hypothesis 

 

Predict which temperature and pH the catalase will react best with the hydrogen peroxide. 

 

Precautions 

 Use goggles while working with these solutions 

 Acids and bases can cause burns so use caution 

 Use hot mitts or tongs when removing test tubes from a hot water bath 

 

Procedures 

 

Part A:  The Function of Catalase 

 

1. Put 20 drops (1 ml) hydrogen peroxide in a small, clean test tube.   

2. To the tube, add five drops of stock enzyme solution to the peroxide and mix. 

3. Record your observation in your lab notebook and include what you see and feel. 

4. Cut two pieces of liver about the size of a grain of rice.   

5. Push one piece to the bottom of a clean test tube (test tube A) using the glass rod. 

6. Add 2 ml of peroxide to the test tube A and allow the reaction to occur to 

completion   (until there are no more bubbles).  

7. Pour this reaction liquid into another clean test tube (test tube B).   

8. Put the second piece of liver into the test tube B.  

9. Add 2 ml of fresh peroxide to the test tube A.   

10. Record your observations for both tubes.  Does the substrate, the enzyme, or both    

H2O2   
catalase

     H2O   +    O2 
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appear to change after the reaction?  Are enzymes reusable or are they destroyed   

      in the reaction? 

 

11. Add 3 ml of distilled water to a test tube. 

12. Use a straw to blow in it for 1 minute – this is to produce carbonic acid as the 

carbon  

13. dioxide is dissolved in the water.  Carbonic acid (H
2
CO

3
) looks similar to 

hydrogen peroxide (H
2
O

2
). 

14. Place a small piece of liver into the tube. 

15. Record your observations in you lab notebook.  Compare the action of catalase on 

carbon dioxide with the effect of catalase on hydrogen peroxide.  Are enzymes 

specific on what they act on? 

 

Part B  Effect of pH and Temperature on Enzymes 

 

1. Label 5 test tubes SA, WE, N, WB, and SB 

 To the tube labeled SA, add 2 ml of 1 M HCl,  

 To the tube labeled WA, add 2 ml of 0.001 M HCl 

 To the tube labeled N, add 2 ml distilled water 

 To the tube labeled WB, add 2 ml of 0.001 NaOH  

 To the tube labeled SB,  add 2 ml of 1 m NaOH  

2. To each of the five tubes, add 1 ml stock enzyme solution.   

3. Use pH paper to measure and record the pH of each tube in Table 5.1  

4. As quickly as possible, add 1 ml of H2O2 to each tube 

5. Record your observation in Table 5.1 

6. Sketch a graph that shows pH vs enzyme activity 

 

7. Label five test tubes and add 1 ml stock enzyme solution to each.   

8. Set up five water baths of different temperatures: ice, cold water, room 

temperature, warm-water, hot water 

9. At the same time, place the tubes in to each of the water baths 

10. Wait 4 minutes and then take the temperature of each of the baths and record 

them in Table 5.2 .   

11. After 4 minutes, remove each of the tubes from their baths at the same time and 

add 1 ml of the H2O2  to the tubes 

12. Record  your observations in Table 5.1 

13. Sketch a graph that show temperature vs enzyme activity 

    

 

Conclusions 

Describe what you observed and learned about the catalase enzyme from this lab.  What 

does it do?  Does it work on specific enzymes? Is it reusable? How does pH and 

temperature affect it?  Do you think that your conclusions would hold true for all 

enzymes?  How could you improve your study on enzymes? 
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Lab 6: Characteristics of Model Organisms 

 

Introduction 

 

Basic and applied research generally begins with in vitro studies on cells.  The 

cell structure, function, and interactions with each other and the environment can all be 

studied with a cell culture.  The benefit of cell research is to see how they might respond 

in certain conditions or in certain chemicals.  The limitation, however, is that cells are not 

tissue and do not have organ systems which may interact differently with the chemicals.  

Therefore, it is standard to choose other model organisms for testing that more closely 

resemble the end user of the chemical or drug. 

 

Model organisms have the characteristics that make them easy to work with yet provide 

enough information for the researcher.  While organisms such as bacteria, yeast, and 

mold are quite simple, they may not resemble end users of the drug.  Plants are more 

complex as they have tissues, yet are also quite different from the end users.  Mice, rats, 

and rabbits are more genetically similar to the end users of the drugs, most often humans. 

 

In this lab, you will start your experience with organisms by growing bacteria, yeasts, and 

mold at different temperatures.  Bacteria are single celled prokaryotes while yeasts are 

single-celled eukaryotic fungi.  Finally, molds are multicellular fungi. 

 

Hypothesis 

 

Predict which temperature each of the model organisms studied in this lab will grow the 

best.  Explain your prediction. 

 

Precautions 

 If possible, do all bacteria work in a sterile laminar flow hood or a disinfected 

countertop. 

 Do all Aspergillus work in a clean disinfected chemical hood with the fan off.  

Do not inhale Aspergillus spores.  When done with the lab, turn on the fume 

hood to remove spores. 

 Dispose of any biohazard products as directed by the teacher 

 Disinfect lab bench and wash hands before leaving the lab 

 

 

Procedures 
 

Part A. Growing Bacterial cells 

 

1. Review the Standard Operating Procedure for streaking bacteria include below. 

2. Label the bottom of 5 Luria agar plates with‖E.coli‖ , your initials, the date, and 

one of the following temperatures for each: 5
o
C,  25

 o
C, 35

 o
C, and 45

 o
C 

3. Your teacher will provide you with a starter culture of Escherichia coli (bacteria). 

Use SOP for streaking media plates to streak bacteria from the starter plate to 

each of the five plates. 
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4. Place each of the plates in the temperature noted on the plate.  See your instructor 

for locations.  

 

Part B. Growing Mold 

 

1. Label the bottom of 5 Potato Dextrose Agar (PDA)  plates with ‖mold‖ , your 

initials, the date, and one of the following temperatures for each: 5
o
C,  25

 o
C, 

35
o
C, and 45

 o
C 

2. Your teacher will provide you with a starter culture of Aspergillis niger.  Use the 

technique described above to streak the mold from the starter plate/tube to each of 

the five plates. 

3. Place each of the plates in the temperature noted on the plate.  See your instructor 

for locations.  

 

Part C. Growing Yeast cells 

 

1. Label the bottom of 5 nutrient agar plates with ‖yeasts‖ , your initials, the date, 

and one of the following temperatures for each: 5
o
C,  25

 o
C, 35

 o
C, and 45

 o
C 

2. Your teacher will provide you with a starter culture of Saccharomyces cerevisiae.  

Use the technique described above to streak the mold from the starter plate/tube to 

each of the five plates. 

3. Place each of the plates in the temperature noted on the plate.  See your instructor 

for locations.  

 

Part D. Collecting Data 

 

1. After 24 hours, remove all of the plates from their environment and observe the 

results 

2. Create a Table 6.1 in your lab notebook which describes the organism, 

temperature, and resulting growth for each plate.  Create space in your table for 

data from all groups in the class 

3. Come up with a way to quantify the growth on each plate and record in Table 6.1. 

4. Collect data from the other groups and then average the results in your table. 

 

Conclusion 

Write a conclusion that reports your results with evidence and explanation.  Describe any 

possible errors and limitation and how you could prevent them.  What is the practical 

application for this experiment? 

 

 

 

 

 

 

 

 

 

 

Job Description: Microbiologist 

 
Microbiology is the study of living organisms that are invisible to the naked eye, such 

as bacteria and fungi. Though not living organisms, viruses also are studied by 

microbiologists. They deal with the way microbes or microorganisms affect animals, the 

environment, the food supply and the health care industry. (from 

www.aboutbioscience.org).  Educational requirements range from a bachelor’s degree to a 

graduate degree.  Salaries range from $40,000 to $92,000 depending on the amount of 

education, training, and experience. (from www.salary.com) 

http://www.aboutbioscience.org/
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Lab 7: Measuring Small Volumes using Serological Pipets 

 

Introduction 

 

In a laboratory setting, volumes are frequently measured.  The equipment that is 

used depends on the volume needed.  Large volumes over 10 ml are typically measured 

with a graduated cylinder.  Volumes between 1 and 10 ml are often measured with a 

serological pipet.  These pipets are named according to the maximum volume they can 

measure, thus a 10 ml pipet can measure up to 10 ml.  It takes practice to learn how to 

accurately use a serological pipet.  The standard practice is to allow no more than 10% 

deviation from the intended value, although some applications require much less than 

that.   

In this activity, you will be introduced to techniques for pipetting.  In the end, you 

will be asked to master the pipetting of given volumes to be assessed by your instructor. 

 

Pipet Precautions 

 

 Always wear the appropriate Personal Protective Equipment 

 Use a pipet pump to withdraw and dispense equipment (do not mouth pipet) 

 Hold the bottom of the pipet pump when inserting and removing the pipet 

 Always keep the pipet in an almost vertical position when there is fluid in the tip. 

 Use your thumb to roll the pipetting gear up and down.  Do not pull or push on 

the  

top of the pipet pump. 

 Do not pipet a liquid sample into another liquid, unless directed to do so. 

 

Procedures 

 

1. Review the Standard Operating Procedures for Pipetting found below. 

2. Label four glass tubes 1-4 

3. Using standard pipetting techniques, measure the appropriate volumes of the dye 

solutions into the tubes according to the chart below. Be sure to use the correct 

pipets and correct pipet pumps.    

 

4. After mixing the different dye solutions in the tubes, calculate the expected total 

volume in each tube and record it in a table labeled Table 7.1 in your notebook. 

5. Using a 10 ml pipet, measure the volume of the mixed solution in each of the 

tubes and record your results in the table. 

6. Calculate the percent error for your measurements in each tube by using the 

formula: 

 Red Green Blue Yellow  Total vol. 

expected 

Actual 

volume 

% 

error 

Tube 1 6.3 ml 0.5 ml 0.25 ml ---    

Tube 2 2.4 ml 1.08 ml --- 0.73 ml    

Tube 3 4.0 ml  0.4 ml 1.5 ml    

Tube 4 --- 2.0 ml 0.2 ml 1.1 ml    

            % error =  expected volume – actual volume    x  100 

                                    expected volume 
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Conclusions 

 

In your conclusion, explain your results and suggest reasons for your errors. List 

ways to improve your pipetting proficiency. 

 

Skills Test:   

Label a test tube with your name.  Ask the teacher for instructions on a set of 

measurements to make using the pipets.  Once you have finished, bring the tube and 

instruction sheet to the teacher.  The teacher will measure the contents of the tube and 

assign you a grade according to its accuracy. 

 

1. Label a glass tube with your 

intials 

2. Chose one of the colored 

solutions to work from. 

3. Pipet the following into the 

same tube using the 

appropriate pipets:  Use the correct color solution that matches the numbers in 

the table. 

4. Turn in to teacher. 

5.   The teacher will measure and calculate the % error.  If it is too high, you will be   

      asked to choose another color and repeat until you get it under the acceptable 

error. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 First Second Third 

Blue 3.4 ml 0.75 ml 1.1 ml 

Red 4.1 ml 0.55 ml 1.25 ml 

Yellow 6.2 ml 0.25 ml 1.95 ml 

Green 5.4 ml 0.6  ml 1.85 ml 

Did You Know?    The Metric System 

Prefix  Symbol  Multiplier  Exponential  

yotta  Y  1,000,000,000,000,000,000,000,000 1024 

zetta  Z  1,000,000,000,000,000,000,000 1021 

exa  E  1,000,000,000,000,000,000 1018 

peta  P  1,000,000,000,000,000 1015 

tera  T  1,000,000,000,000 1012 

giga  G  1,000,000,000 109 

mega  M  1,000,000 106 

kilo  k  1,000 103 

hecto  h  100 102 

deca  da  10 101 

 1 1 

deci  d  0.1 10¯1  

centi  c  0.01 10¯2  

milli  m  0.001 10¯3  

micro  µ  0.000001 10¯6  

nano  n  0.000000001 10¯9  

pico  p  0.000000000001 10¯12  

femto  f  0.000000000000001 10¯15  

atto  a  0.000000000000000001 10¯18  

zepto  z  0.000000000000000000001 10¯21  

yocto  y  0.000000000000000000000001 10¯24  
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Lab 8: Measuring Very Small Volumes with a Micropipet 

 

Introduction 

Biotechnology labs often work at the micro-scale.  The prefix micro means 10 
-6

.  

Therefore, a microliter (µl) is one-millionth of a liter or 1/1000 of a milliliter.  To 

measure this small of a volume, a digital micropipette is needed.  Micropipettes are 

named by their maximum capacity so a P10 measures from 1-10µl, a P100 measures 

from 10-100 µl, and a P1000 measures from 100-1000 µl.  

 In this activity, you will learn how to use the micropipets to help you learn a 

―secret code‖ 

 

 

Micropipetting Precautions 

 The Adjustment Release button next to the display button must be depressed for  

adjusting volume 

 Do not adjust below or over the volumes stamped on the pipette under the display  

window. 

 Only aspirate liquids when a tip in placed on the tip holder. 

 Always keep the pipette in a vertical position when liquid is in the tip 

 Slowly and smoothly operate the button plunger when aspirating and dispensing  

liquids 

 

 

Procedures 

 

Part A. Micropipette practice 

 

1. Place a 3 µl sample of the basic dye colors (blue, red, yellow, and green) on filter 

paper and label with a pencil. 

2. Use the chart below to mix the required µl of basic colors in the correct, clean 

microcentrifuge tubes.  Include this chart as Table 8.1 in your lab notebook. 

3. Pool all of the dyes to the bottom of the tube by placing the tubes by centrifuging 

them for 2 seconds. 

4. Place 3 µl samples of the mixed colors onto the filter paper that you placed your 

basic dye colors and label. 

 

 Green  Red Blue Yellow  

Tube 1 5 µl  15 µl  

Tube 2  15 µl 5 µl  

Tube 3  6 µl  14 µl 

Tube 4 2 µl   18 µl 

 

5. Attach the filter paper to your lab notebook in the results section. 
 

 

 

Basic dyes 

Dye mixtures 
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Part B. A Secret Code   

 

1. Get a clean 96-well assay plate and identify the numbered columns and lettered 

rows. 

2. Using the chart below, add the appropriate volumes of each of the basic dye color 

solutions to the appropriate wells.  Note that wells may only have one color, 

multiple colors or none at all. Also note that the units are given in either µl or ml. 

3. When complete, exam the plate and determine the secret code. 

 

Conclusion 

 

How do your mixed colors compare to the standards? Are the sizes of the dots on the 

filter paper the same? What does that tell you about your technique?  Identify sources 

of error.  Describe the secret code.  Also discuss any possible errors during that 

activity. 

 

 

 
 
Adapted from Ellyn Daugherty http://www.smbiotech.com/ 

 

http://www.smbiotech.com/
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Lab 9: Measuring Mass 

 

 

Introduction  

 

Making precise measurements of mass is common in a biotech lab.  Electronic 

balances with specific capacities and sensitivities can be used according to the need.  In 

this lab, the table-top balances are used to measure with in 0.001 g but the last decimal 

place is an approximation.  It is best used to measure from 100 mg to 100g.  Below or 

above this range, the balance is inaccurate or will not report the mass.  The analytical 

balances are used to measure within 0.0001 g.  Since it is more sensitive, it can measure 

from 1mg to 50 g.   

In this activity, you will learn how to use to balances while determining the range 

of glucose concentration that the Benedict’s Test will measure. 

 

 

Precautions 

 Be careful when handling an electronic balance. They are expensive and very 

sensitive. 

 Check the MSDS for safety information regarding chemicals or ask your 

instructor. Wear proper PPE when necessary. 

 Never put chemicals directly on the balance pan 

 Clean the balance off when finished working with it 

 Put the lid on all chemical bottles have using them. 

 

Procedures 

 

1. Review the Standard Operating Procedures for Using a Balance included below. 

2. Label seven 15 ml conical tubes 1-7 and place them in a test tube rack. 

3. Add 10 ml of distilled water to each tube. 

4. Using the proper techniques for using the balances, weigh the correct amount of 

glucose for each tube according to the table below.  

5. Mix well to dissolve 

6. Label seven glass tubes 1-7 and transfer 2 ml of the glucose solution into the 

corresponding tubes. 

7. Add 2 ml of Benedict’s solution to each glass tube and place the tubes in a boiling 

water bath for 2 minutes. Note: It is important that they be placed into and 

removed from the hot water bath at the same time. 

8. Record the color change for each tube in a  table labeled Table 9.1 in your lab 

notebook. 

9. Wash the tubes out immediately.  Please use a test tube brush to scrub the red 

precipitate out of the bottom of the tubes if present.  Place clean tubes upside 

down on tube rack.  If the precipitate will not come out, see your teacher for 

instructions. 
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         Table 9.1 
 

Tube  Final glucose  

concentration 

Final 

volume 

Mass of 

glucose (g) 

Color of Benedicts test 

1 0 10 0  

2 0.1 mg/ml 10 0.001 g  

3 0.5 mg/ml 10 0.005 g  

4 1 mg.ml 10 0.01 g  

5 5 mg/ml 10 0.05 g  

6 10 mg/ml 10 0.1 g  

7 50 mg/ml 10 0.5 g  

 

Conclusion 

 

In your conclusion, represent your data in graph form by graphing percent gelatin in the 

x-axis and time to solidify (in minutes) on the y-axis.  Explain your results, any possible 

errors, and practical applications for your experiment. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Did You Know? Mass and Weight 
 

Mass and Weight are not the same thing.  The weight of an  

object depends on the pull of gravity.  The weight of an  

object will vary depending where it is in the universe.  Mass,  

on the other hand, is the measurement of how much mass the  

object has. No matter where an object is in the universe, it will have the same amount of 

matter. In science, weight is measured in Newtons with a spring scale while mass is measured 

in grams using a balance 
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Lab 10: Verification of Micropipets Using a Balance 

 

 

Introduction 

 

Anytime scientific equipment is used to make measurements, it is crucial that the 

scientist feel confident in the accuracy of the equipment.  Errors in measurements can 

result in invalid data that could lead to potentially harmful affects on future test subjects.  

External standards are used to first verify the accuracy of the equipment’s measurements.  

If the measurements deviate from the true value of the external standard, then the 

equipment must be calibrated. In this activity, you will verify the accuracy of selected 

micropipets.  In this case, the external standard is water.  Water has the density of 1 g/ml.  

This means that each ml weighs 1 g or each µl weighs 1 mg.  By measuring the mass of 

the water aspirated by a pipet, you can determine the percent error of that measurement.  

There is generally more tolerance for error with a P10 than for a P1000.  

In this activity, you will verify a set of micropipets and determine the percent error 

and standard deviation. 

 

Precautions 

 

 The Adjustment Release button next to the display button must be depressed for 

adjusting volume 

 Do not adjust below or over the volumes stamped on the pipette under the display 

window. 

 Only aspirate liquids when a tip in placed on the tip holder. 

 Always keep the pipette in a vertical position when liquid is in the tip 

 Slowly and smoothly operate the button plunger when aspirating and dispensing 

liquids 

 Only use distilled water for this activity. 

 

Procedure 

 

1. Calibrate both an analytical and table top balance according to the SOP in Lab 9. 

2. Review the techniques for measuring mass and using micropipets in the previous 

labs. 

3. For each micropipette listed in the chart below, measure the specific volume of 

distilled water into a weigh boat on a tared balance.  

4. Repeat the measurements three times.  Be sure to dry the weigh boat well each 

time before making another measurement. 

5. In a data table similar to the one below, record the mass of the volume of water 

measured.  Record the type of balance used.  Label it Table 10.1 
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Pipet Vol 

(µl) 

Vol 

(ml) 

Expected 

mass (g) 

Actual mass (g)  

  1         2         3        avg 

Stand 

Dev. 

% 

error 

Accept  

Error(%) 

Type of 

balance 

P1000 800         3  

P1000 200         3  

P100 80         5  

P100 20         5  

P10 8         10  

P10 2         10  

 

 

6. Calculate the standard deviation for each measurement (repeatability or precision) 

by averaging the three masses, subtracting the mass from the average to get the 

deviation of the measurement from the mass, and then averaging the deviations. 
 

                     Example:   2 + 6 + 10 = 18 /3 = 6   So 6 is the average of the numbers    

                                       6-2 = 4,  6-6 =0   6-10= -4    so     4 + 0 + 4 = 8 / 3 =  2.67 (average of deviations) 

                                       So the standard deviation for the numbers above is 2.67. 

 

7. Calculate the percent error for each pipet by the following formula 

 

                % error =  expected mass  - avg. actual mass   x 100 

                                             expected mass 

 

Conclusions 

 

Describe whether your set of pipets where with in acceptable range.  Explain why this 

could be and what could be done about it.   Explain why the P10 has a higher 

acceptable error than the P1000. 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Did You Know?  Accuracy &  

                   Precision 

 
Accuracy is how close you get to 

 the real value. 

   

Precision is how reproducible a set of 

 measurements are.  

 

Percent error addresses accuracy while  

standard deviation addresses precision. 
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Lab 11: Testing Buffer Efficacy 

 

Introduction 

 

Even small pH changes can cause stress to organisms.  The changes in hydrogen 

ion concentration in cells can change the rates of some chemical reactions.  It is very 

important for organisms to be able to maintain a fairly constant internal environment 

(homeostasis). To prevent the hydrogen ion concentration of the cytoplasm form 

changing too much, cells have chemical compounds called ―buffers‖ that will bind the 

hydrogen ions when their concentration is too high or release bound hydrogen ions when 

their concentration is too low.  In our blood stream, carbonic acid (H2CO3) acts as a 

buffer.  In this lab, you test various buffers to see which buffer and at which 

concentration works best. 

 

Hypothesis 

 

Predict whether you think water, liver homogenate, or Alka-Seltzer will have the best 

buffering capacity.  Explain your prediction. 

 

Precautions 

 Wear goggles  

 Acids and bases are corrosive and can cause chemical burns.  Use caution 

 

 

 

 

Part A  Solution Prep 

1. Choose the buffers you want to test (Tris, or Sodium BiPhosphate) and the 

concentration (1M, 0.1M or 0.01M). 

2. Do the calculations for making 100 ml of each and show your work. 

3. Make up the solutions and adjust the pH of each to pH=7.2 following the SOP for 

using a pH meter. 

 

 

Part B The Effect of Acids on Buffers 

 

1. Pour 25 ml of tap water into the 50 ml beaker.  Measure the pH of the solution.  

Record in Table 16.1 

2. Add 20 µl of 1 M HCl while swirling.  Measure the pH again.  Record in Table 11.1. 

3. Repeat step 2 four times until a total of 100 µl of HCl have been added. 

4. Rinse the beaker well and add the first buffer of your choice 

5. Follow steps 2 and 3 again for this solution. Record your results in Table 11.1. 

6. Rinse the beaker well and add the second buffer of your choice   

7. Follow steps 2 and 3 again for this solution. Record your results in Table 11.1. 
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Part C  The Effect of Base on Buffers (optional) 

 

1. Pour 25 ml of tap water into the 50 ml beaker.  Measure the pH of the solution.  

Record in Table 16.2 . 

2. Add 20 µl of 1M NaOH while swirling.  Measure the pH again.  Record in Table 

11.2. 

3. Repeat step 2 four times until a total of 100 µl of NaOH have been added. 

4. Rinse the beaker well and add the first buffer of your choice. 

5. Follow steps 2 and 3 again for this solution. Record your results in Table 11.2. 

6. Rinse the beaker well and add the second buffer of your choice   

7. Follow steps 2 and 3 again for this solution. Record your results in Table 11.2. 

 

 

Conclusions 

 

1. Graph your results for each part on separate graphs. You can put your results for all 

materials on the  same graph, using  different colors for each material  Alternatively, 

you can use separate graphs for the  response to HCl and the response to NaOH.  Be 

sure to write the name of the material at the end of each line. 

2. Examine your graphs.  Which buffer worked best?  Which concentration worked 

best?  Which buffer would you want to use in your product?  Remember to factor in 

the space available in the capsule as well as the cost. 

3. Explain why buffers are important to living systems. 

4. Identify any possible errors with this lab 

 

 

 
 

 

 

 

  

 

 

 

.  

 

 

 

 

 

 

 

 

 

 

 

Did You Know?   Graphing 
 

When setting up a graph, you should first be able to identify which set of data is the 

independent variable and which is the dependent variable.  Remember that the independent 

variable is what you chose to change and the dependent variable is the resulting 

measurements that you made.  Generally, the independent variable data goes on the x-axis 

and the dependent variable data goes on the y-axis.  If the independent variables are 

connected then a line graph is can and should be used.  If the data is not connected then a 

bar graph or pie chart might be a better used.  
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Lab 12: Acid-Base Titration to Determine Molarity of an Acid 

 

Introduction 

Titration is the slow addition of one solution of a known concentration (called a titrant) to 

a known volume of another solution of unknown concentration until the reaction reaches 

neutralization, which is often indicated by a color change.  In this experiment, the color 

change is produced as phenolphthalein moves from an acid environment, in which it 

remains clear, to a basic environment, in which it turns the solution pink.  In this 

experiment, you will determine the concentration of the ―stomach acid‖ by adding a 

known concentration and volume of basic NaOH  to it until you have neutralized it.  To 

calculate the molarity of the solution use the following equation:  

 

     MA x VA = MB x VB   

 where M is molarity, V is volume, A is acid (HCl in this case) and B is base (NaOH in 

this case) 

 

Precautions 

 Wear goggles  

 Acids and bases are corrosive and can cause chemical burns.  Use caution 

 

Procedure:  

1. Pour 25 ml of the ―stomach acid‖ into a beaker. 

2. Add two drops of phenolphthalein to the solution 

3. Pipet  1 ml of 1M NaOH using a 1ml pipet. 

4. Add the NaOH to the beaker one drop at a time while swirling the beaker. 

5. You should see the solution turn pink for a second and then disappear. 

6. As you get near to the end point (neutralization), it will take longer for the pink to 

disappear.  You should be recording the volume each time before you add the 

next drop. 

7. At some point, the pink will not go away as you have passed neutral and the 

solution is now basic.  Go back to the previous recorded volume of base to use in 

your calculations. 

8. Record the total amount of NaOH needed to reach the end point. 

9. Use the formula above to determine the concentration of the ―stomach acid‖. 

 

Conclusions: 

What was the concentration of the ―stomach acid‖?  Why did you not use the last volume 

of the NaOH that turned the solution pink in your calculation?  What are some possible 

errors that could have affected your results? 
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Lab 13: Testing Fillers 

 

 

Introduction 

 

Gelatin is often used as a thickening agent or as a filler.  Gelatin is derived from collagen 

and is used in many different types of foods.  The many protein and peptide chains that 

make up gelatin will be dissolved and dissociated from each other in hot water but will 

form again as the gelatin solution cools.   

 

Goal : To find the maximum concentration (%) of gelatin that does not congeal once 

heated. 

 

Precautions 

 Wear goggles to protect your eyes when working with any solutions 

 Use hot mits to remove the boiling water from the hotplate and take caution not to 

burn yourself.   

 Turn the hotplate off when you are finished using it. 

 

Procedure 

 

1. Decide on the concentrations that you want to use. You probably want to start 

with no higher than 5% gelatin and then work downward. 

2. Create a table that shows which solutions are being made and the mathematical 

calculations needed to determine how much gelatin to weigh out. 

3. While weighing the gelatin for your solutions, place 50 ml of distilled water in a 

beaker and place on a hot plate to bring to a gentle boil and then remove. 

4. Place the gelatin into each of the tubes and then add the 4 ml of hot water to each 

of the tubes 

5. Gently mix until the gelatin goes into solution.  Note: Gelatin is a protein and 

does not dissolve very well. Add the hot water slowly.   Do not shake the solution 

or it will get bubbly.  You may vortex it gently if you need to. 

6. Place the tubes on in the refrigerator for 30 minutes. 

7. After 30 minutes, determine which solutions have congealed.  If all of the 

solutions are still in liquid form, then place them back in the refrigerator 

overnight. 

 

Conclusions 

 

What is the minimal concentration of gelatin needed to congeal?  Explain your results. 

What are some possible errors?  Explain why removing and discarding some of the 

solution from each tube was necessary.  Explain why removing and discarding some of 

the solution from each tube did not change the concentration of the solution. 
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Lab 14: Testing Sweeteners 

 

Introduction 

 

Sugar is often added to substances to improve its taste.  The problem is, however, that it 

also adds calories to the substance.  The presence of sugar can be detected the Benedict’s 

reagent test.  For the purpose of this project, we want to investigate the which sweeteners 

and at what concentrations we can use to meet specific criteria while practicing our 

solutions math. 

 

Precautions 

 Wear goggles – You will be using various chemicals in this lab 

 Benedicts reagents contain NaOH which is caustic and cause burns.  Please use 

with caution. 

 Use hot mitts to remove the glass tubes with the Benedict’s Solution from the hot 

water bath. 

 

Part I 

 

Goal:  If you use a sweetener to  improve taste for your product, it must be testable with 

the Benedict’s reagent.   

 

Question: Which sweetener would not test positive with Benedict’s test? 

 

Make up your own procedures for this experiment.   You decide which solutions to test. 

 

Benedict’s solution test: 

6. Place 0.5 ml of the glucose solution into a microcentrifuge tube. 

7. Place 0.5 ml of water into a second microcentrifuge tube. 

8. Add 0.5 ml of Benedict’s solution to each tube. 

9. Place each tube in the 95
o
C temp block  for 2-3 minutes 

10. Record the color change between the two tubes in table  in your notebook. 

 

Part II 

 

Goal: Too much sweetener costs money and may have too many calories.  You need to 

use as little as possible. 

 

Question: What is the minimum concentration of sweetener that would test positive with 

Benedict’s Test? 

 

Make up your own procedures for this experiment.   You decide which sweetener and 

concentrations  (mass/volume) to test and use serial dilutions to make them.  Show your 

math.  Record your results in a table and don’t forget your conclusions. 
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Lab 15: Lysozyme Assay 

 

Background 

 

Lysozyme is a protein (polymer of amino acids) that catalyzes the degradation of 

carbohydrate polymers.  Because bacterial cell walls contain carbohydrates, treating 

bacteria with lysozyme will break down the cells walls and kill bacteria.  We will monitor 

the action of lysozyme by observing a solution of bacteria (non-pathogenic!) decrease in 

turbidity (cloudiness).   

 

Goal 

To determine the optimum concentration for lysozyme activity in bacterial lysis. 

 

Precautions 

 Wear goggles to protect your eyes when working with any solutions 

 

 

 

Procedures 

 

1. Follow the SOP for sterile techniques to grow up M. luteus in 20 ml of Nutrient 

Broth.   

2. Look up the recipe for making a 0.1 M Sodium Phosphate Buffer, pH 7.5.  Make 200 

ml of this buffer. 

3. Make up a 10 mg/ml lysozyme solution in the buffer.   You can then make either 

dilute this stock enzyme or added varying amounts during your experiment. 

4. Spin down the bacterial culture and replace the media with the buffer  Add enough 

buffer so that the OD at 450nm is 0.300-0.400. 

5. Blank the Spec20 at 450 nm with the buffer  in a test tube.   

6. Put 2.5 mL of bacteria solution in a test tube and record the absorbance. 

7. Add 0.1 mL of lysozyme to the test tube and mix by inverting.  Have your partner 

start the timer as the lysozyme is added.  Record the absorbance at 30 sec. intervals. 

8. Repeat the lysozyme at 2 different concentrations of lysozyme.   

9. Plot the absorbance vs. time data. 

 

Data 

 

[Lysozyme] Temp. A450 t=0 30 sec 60 sec 90 sec 120 sec 150 sec 

 25 
o
C       

        

        

 

Conclusions 

 

How did enzyme activity change with lysozyme concentration?   What were some 

possible errors?   
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Did You Know?      Spectrophotometers  
 

Spectrophotometers are a widely used  

tool in many bioscience and chemistry labs.   

They take light from a light source which  

is a mixture of various wavelengths  

(polychromatic) and can separate it into  

single wavelengths (monochromatic) of  

light.  The monochromatic light then  

passes through the sample and a detector measures the amount of transmitted light.  

If all the light passes through the sample then it would read 100%T.  However, some 

light is going to get reflected as it bounces off the sample tube (cuvette).  Some 

light is going to be absorbed by the solvent.  And some light is going to be absorbed 

by the solute in the sample.  Since you only want to know how much light is be 

absorbed by the solute in cuvette, you need to set your spectrophotometer to ignore 

the first two interactions.  By using a reagent blank that contains the solvent 

without the sample solute in a similar cuvette, you can adjust the spectrophotometer 

to ignore any reflection or absorption of light interacting with the blank.  The idea 

here is that light will interact with the cuvette and the solvent the same way in 

every sample so we are going to ignore that.  It’s like zeroing the balance to ignore 

the weight of the weigh paper or weigh boat. 

Even though the detector is measuring transmittance, the relationship between 

transmittance and the concentration of solute in the sample is not linear.  However, 

transmittance can be converted to absorbance by taking the –log10.  With 

absorbance, there is a linear relationship between it and concentration.  This 

relationship is known as the Beer’s Law and expressed as  

A = α B c   where 

A = absorbance 

α = absorptivity constant, an intrinsic ability of a molecule to absorb light at a   

      particular  wavelength, a constant number as long as your samples have the        

      same molecules (analytes) 

B = path length through the cuvette; also a constant within the same   

      spectrophotometer as long as you use the same type of cuvette 

c = concentration of analyte 

 

 

Did You Know?   Enzymes 
 Proteases are enzymes that break down proteins. They break the peptide bonds 

between specific amino acids to break  The types of proteases refer to the type of 

amino acids that they hydrolyze and are serine, threonine, cysteine, aspartate, and 

glutamic acid. Proteases are used in digestion by numerous organisms.  They also are used 

to regulate a variety of pathways in the body.   
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Lab 16: Testing Dyes 

 

Introduction 

 

Dyes are molecules that have a color due to the specific wavelength that they absorb.  

Dyes have an affinity to the substance that they are applied thus they stick to the material.  

The molecules that make up the dyes can have a variety of properties such as different 

sizes, charges and polarity.  These properties allow some to be more successfully used in 

specific applications than others.  In this experiment, you will study both the size and 

charge of some specific dyes. 

 

Precautions:  

 Use goggles during this lab.   

 Do not mix chemical unless instructed. 

 Take care to not let the melting agarose boil over in the container in the 

microwave 

 Melted agarose is hot and can burn if caution is not taken 

 Use fresh tips when loading so as not to contaminate samples 

 Use care when working with power supply and electricity.  Avoid sitting them in 

water or buffers 

 

Procedures 

 

A: Gel Electrophoresis of Dyes 

Gel electrophoresis separates molecules according to size and charge.  When the samples 

are placed in the middle of the gel in wells and an electrical current is applied, positively 

charged molecules migrate to the negative electrode while negatively charged molecules 

migrate to the positive electrode.  Molecules migrating to the same electrode will also 

migrate differently according to their size with the smaller molecules traveling farther 

and faster in a given time period. 

1. Melt 0.8% agarose in microwave for 30 sec – 1 min 

2. Pour agarose into gel tray and place 10 well comb in center slot 

3. While gel is solidifying, prepare samples 

4. Place 1 drop of standard dyes in individual microcentrifuge tubes 

5. Add 5 µl of 30% glycerol 

6. Spin down in centrifuge 

7. When gel is solidified, load 20 µl of each sample in wells 

8. Hook up power and run at 100V for 10 minutes. 

9. Observe, sketch out your results and record your conclusions.  Which dyes are 

positive and which is negatively charged?  How about size? 

 

Part B:  Thin Layer Chromatography 

Chromatography has been used to determine the purity of a given substance or to 

determine the number of components with in a substance.  As with all chromatography 
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systems, there is a stationary phase (the absorbant silica gel layered on a plastic strip) and 

a mobile phase (the TLC solvent) 

1. Pour TLC Solvent into the developing chamber to a depth of not more than 1 cm 

and close the lid in order to saturate the chamber. 

2. Obtain two TLC layers.  Do not touch the absorbant.  Handle only by the edge. 

3. With a pencil, lightly draw a line across both layers 2 cm from the bottom edge. 

4. The sample is applied to the layer using a P10 micropipet set to 2 µl.  Dispense 

the sample onto the drawn line by lightly touching the pipet tip to the TLC until a 

spot 2mm in diameter is formed (see next step). 

5. Spot one TLC with Methyl Orange, Methyl Violet, and Indigo Carmine,  placing 

the spots on the line about 5 mm apart from each other. Label this TLC #1 at the 

opposite end (top) of the layer. 

6. Spot the second TLC with Sudam IV, Methlylene Blue and Unknown #1 and #2.   

Label this TLC #2 at the top. 

7. Place both layers in the upright position and 

back to back (loosely) in the developing 

chamber and cap tightly. 

8. The advance of the solvent front can be 

monitored during the run.  When the solvent 

front is 1 cm from the top of the absorbant 

layer, the layer should be removed from the 

chamber and the solvent front should be 

marked with a pencil line. 

9. Allow the layers to dry.  The solvent front 

takes 10-15 minutes to advance and can air 

dry in approximately 3 minutes. 

10. The behavior of a specific compound in a 

specific chromatographic system is often describes by the rate of flow (Rf) value.  

This number is obtained by dividing the distance moved by the solvent front into 

the distance moved by the compound or mixture being separated, measured to the 

center of the spot. .  All spots are measured from the center. 

 

Rf =   distance moved by the substance 

          distance moved by the solvent 

 

Conclusion 

 

What are the Rf values for each of the samples on TLC 1 and 2?  What is the identity of  

the component dyes in Unknown #1 and #2?  Which dye tested best meets the specific 

criteria?  Explain.  What were some potential errors in this experiments?  
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Job Description:  Analytical Chemist 

 
Analytical chemistry is the science of obtaining, processing, and communicating 

information about the composition and structure of matter. In other words, it is the art 

and science of determining what matter is and how much of it exists. 

Analytical chemists perform qualitative and quantitative analysis; use the science of 

sampling, defining, isolating, concentrating, and preserving samples; set error limits; 

validate and verify results through calibration and standardization; perform separations 

based on differential chemical properties; create new ways to make measurements; 

interpret data in proper context; and communicate results. They use their knowledge of 

chemistry, instrumentation, computers, and statistics to solve problems in almost all 

areas of chemistry.  

Analytical chemists are employed in all aspects of chemical research in industry, 

academia, and government. They do basic laboratory research, develop processes and 

products, design instruments used in analytical analysis, teach, and work in marketing 

and law. Analytical chemistry is a challenging profession that makes significant 

contributions to many fields of science 

Education required is bachelor’s degree or graduate degree.  The average salary is 

$55,000 but can be as much as $90,000 with advanced training and experience  

(from www.acs.org) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Did You Know?  Optimizing Reactions 
 

In a lab, scientists spend a lot of time doing optimizing reactions as experiments.  These 

experiments seek to understand the best conditions in which to perform an experiment.  

While there are millions of published papers each describing how an experiment was 

performed, each lab must determine the best conditions for their particular 

experiment.  In addition, as innovative scientists come up with new ideas and technology, 

they must optimize their experiments. 

 

Typically, optimizing a reaction means finding the best concentration, temperature, 

time, pH, etc that a chemical reaction takes place.  Each variable must be tested over a 

quantitative range to see which condition is best.  Only one variable can be tested at a 

time and then optimal conditions for each must be combined together and tested.  This 

is what takes the most time but is required to get valid and reproducible results in a lab. 

 

 



 T. Howerton 47 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 T. Howerton 48 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 T. Howerton 49 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 T. Howerton 50 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 T. Howerton 51 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 T. Howerton 52 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 T. Howerton 53 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 T. Howerton 54 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Tutorial on Graphing in Excel 

 

A. The Scenario 

Assume you doing a standard curve to determine the concentration of an unknown 

protein.  You make up known concentrations of protein X and take the appropriate 

absorbance readings.  Your data looks like this when entered in an Excel spreadsheet. 
concentration 
(mg/ml) 

Absorbance 
OD590 

0 0 

0.2 0.115 

0.4 0.25 

0.6 0.378 

0.8 0.499 

1 0.655 
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Unknown 1 0.295 

unknown 2 0.55 

 

B. Graphing Using Excel 

To create a graph for your standard curve, simply do the following: 

1. Highlight the data for the known concentrations (not the unknowns) 

2. Under the Insert tab, choose Chart 

3. Under Chart Type, choose one of the Scatter plots 

4. A graph should appear with the absorbance readings on the Y-axis and the 

concentrations on the X-axis. 

5. Clicking on Next takes you to Chart Options where you can label axes, title the 

chart, add gridlines, etc. 

6. Clicking Finish gets the graph below.  If you want more detail on the X-axis, try 

dragging the box wider. 

 

Standard Curve for Protein Concentration
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C. Determining Concentration 

Now to determine the concentration of your unknowns, you have two choices.  The first 

is old school – extrapolate by drawing a line from the absorbance data (Y-axis) to the 

standard curve line and down to the X-axis.  Where the line crosses the X-axis is the 

extrapolated concentration for the unknown.  The dark line above suggests that the 

concentration for Unknown 2 is 0.88mg/ml. 

 

The second option for calculating the unknown concentration is to use the 

 linear regression equation. 

 

                      

 

 

 

 

y = mx + b 

y = the absorbance of the unknown sample 

m = the slope of the best fit straight line 

x = the concentration of the unknown sample 

b = the Y intercept 
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After having completed the graph as instructed above, choose Add Trendline from the 

Chart Tab and then select Linear.  This creates a best-fit line. 

Double click on the line and a Format Trendline pop-up box comes up.   

Choose Options and ―set intercept at 0‖ and ―display equation on chart‖ then OK 

The slope of the best fit line will now be displayed on the chart. 

 

Now you can use the formula in the box above to calculate the concentration (x) of your 

unknown protein.   

 

As long a the Y intercept goes through 0, then x = y/m,   or the absorbance divided by the 

slope.   

So the concentration of unknown 2 is  0.550 / 0.6383 or  0.86 mg/ml.  

 

While the concentrations from both methods the two are very similar, the second method 

is more exact and should be used over the ―extrapolation method‖. 

 

 

Standard Curves are used to determine unknown values against known values as long as 

there is a linear relationship between the two.  Protein concentration and enzyme activity 

are two factors determined when data can be collected by spectrophotometry. 

 

Note:  

A second way to find the slope is to highlight two cells.  In the first, type ―slope =‖.  In 

the second cell, type‖ =linest(yvalues,xvalues,false,false)‖.  Then click on the yvalues 

and it will become a blue link.  Click on a Y-axis data from one of your samples.  Then 

click on the ―xvalues‖ and it will become a blue link.  Click on the X-axis data on the 

same sample.  Press Enter and the slope for that sample will appear.  It can then be used 

to calculate the protein concentration as above. 
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Metric Instrument and Conversion Review Sheet 

 

Convert each unit and select the appropriate instrument for its measurement. 

 

Instrument Choices 

graduated cylinder  10-ml pipet  5-ml pipet 

2-ml pipet   1-ml pipet  table top balance 

P1000    P100   P10 

Analytical balance 

 

1. Example 

5.34 mg =  0.07534 g           

 

   Analytical balance                 

8. Example 

7.34 ml = 0.00734 L    

 

      10-ml pipet                    

15. Example  

7.534 g = 7534 mg 

 

  tabletop balance   

2 

4.3 ml = ______ µl              

 

       ____________ 

9.  

0.34 g = _______ mg    

 

        ____________   

16.  

5.034 L = ______ ml 

 

        ____________   

3.  

0.222 ml = ______ µl         

 

        ____________   

10.  

34.0 g = _______ kg   

 

        ____________       

17.  

64 mg = ________ µg 

 

        ____________   

4.  

440.0 ml = _______ L 

 

        ____________   

11.  

0.005 L = _______ ml 

 

        ____________   

18.  

15.4 mg = ______ g 

 

        ____________   

5.  

66 mg =  ________ µg 

 

        ____________   

12.  

80.34 µl = _______ml 

 

        ____________   

19.  

1208 g = ______ kg 

 

        ____________   

6.  

3.33 g = ________ µg 

 

        ____________   

13.  

4.49 µl = ________ ml 

 

        ____________   

20.  

99.1 g = _______ mg 

 

        ____________   

7.  

330.2 ml = _______ L 

 

        ____________   

14.  

0.066 g = _______ mg 

 

        ____________   

21. 

0.23 ml = ________ µl 

 

        ____________   
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Making Solutions Review Sheet No. 1 

 

Convert the values as indicated.  Specify the appropriate instrument with which the final 

measurements should be made.  For items 10-13, show the calculation (including units) 

for the preparation of each solution. 

 

Instrument Choices 

graduated cylinder  10-ml pipet  5-ml pipet 

2-ml pipet   1-ml pipet  table top balance 

P1000    P100   P10 

analytical balance 

 

1. 

0.056 L = _______ ml 

 

       ____________ 

4. 

7.55 mg = _______ g 

 

       ____________ 

7.  

0.045 ml = ________ µl 

 

       ____________ 

2.  

12.85 µl = ______ml 

 

       ____________ 

5.  

127 µg = ________ mg 

 

       ____________ 

8.  

2.334 ml = _______ µl 

 

       ____________ 

3.  

1.6 ml = ________ µl 

 

       ____________ 

6.  

6.54 g = _________ mg 

 

       ____________ 

9.  

0.54 g = ________ µg 

 

       ____________ 

 

 

Solutions to Be Prepared Calculations 

10. Prepare 50 ml of 2.5 % NaCl   solution 

 

 

 

 

11. Prepare 200 ml of 0.8% NaCl solution  

 

 

12. Prepare 0.35 L of 5% dextrose solution  

 

 

13. Prepare 50 ml of 1.25%  NaOH 

solution 
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Making Solutions Review Sheet No. 2 

 

Convert the values as indicated.  Specify the appropriate instrument with which the final 

measurements should be made.  For items 10-13, show the calculation (including units) 

for the preparation of each solution. 

 

Instrument Choices 

graduated cylinder  10-ml pipet  5-ml pipet 

2-ml pipet   1-ml pipet  table top balance 

P1000    P100   P10 

analytical balance 

 

1. 

2.6 ml = ________ µl 

 

       ____________ 

4. 

56.24 µg = _______ mg 

 

       ____________ 

7.  

15.3 µl = ________ ml 

 

       ____________ 

2.  

37.0 ml = ________ L 

 

       ____________ 

5.  

7.14 g = ________ mg 

 

       ____________ 

8.  

9.402 ml = ________ µl 

 

       ____________ 

3.  

0.23 ml = ________ µl 

 

       ____________ 

6.  

20.7 g = __________ mg 

 

       ____________ 

9.  

66 µg = ________ mg 

 

       ____________ 

 

 

Solutions to Be Prepared Calculations 

10. Prepare 50 ml of a 0.7% solution  

 

 

11. Prepare 100 ml of 5 mg/ml CuSO4 

solution 

 

 

 

12. Prepare 0.2 L of 5 g/ml dextrose 

solution 

 

 

 

13. Prepare 10 ml of 0.05 g/ml NaOH 

solution 
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Making Solutions Review Sheet No. 3 

 

Convert the values as indicated.  Specify the appropriate instrument with which the final 

measurements should be made.  For items 7-11, show the calculation (including units) for 

the preparation of each solution. 

 

Instrument Choices 

graduated cylinder  10-ml pipet  5-ml pipet 

2-ml pipet   1-ml pipet  table top balance 

P1000    P100   P10 

analytical balance 

 

1. 

0.66 g = ______ µg 

 

       ____________ 

3. 

87.43 µg = _________ g 

 

       ____________ 

5.  

0.1234 ml = ______ µl 

 

       ____________ 

2.  

777 µl = ________ ml 

 

       ____________ 

4.  

67.24 ml = ________ µl 

 

       ____________ 

5.  

89.345 mg = ________ g 

 

       ____________ 

 

 

Solutions to Be Prepared Calculations 

7. Prepare 440 ml of 7.5 mg/ml NaOH 

solution 

 

 

 

8. Prepare 250 ml of 4% CuSO4 
.
5H2O  

solution 

 

 

 

9. Prepare 2 L of 0.050% dextrose solution  

 

 

10. Prepare 250 ml of 5 M NaCl solution  

 

 

11. Prepare 50 ml of 0.25 M NaOH 

solution 
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Making Solutions Review Sheet No. 4 

 

Show the calculation (equation and units) for the preparation of each solution. 

 

 

 

Solutions to Be Prepared Calculations 

1. Prepare 10ml of 25 mg/ml NaOH from    

    200 mg/ml NaOH 

 

 

 

2. Prepare 20 ml of 1.5 CuSO4
.
5H2O    

    solution from 10 M CuSO4
.
5H2O 

 

 

 

3. Prepare 1 L of 10 mg/ml gelatin solution   

    from 1 g/ml gelatin 

 

 

 

4. Prepare 750 ml of 5 X CuSO4
.
5H2O   

    solution from 40 X CuSO4
.
5H2O 

 

 

 

5. Prepare 3 L of 0.6 M dextrose solution  

    from 3 M dextrose solution 

 

 

6. Prepare 50 ml of 5 X NaOH from     

100X NaOH 

 

 

7. Prepare 25 ml of 10 mM NaCl from 1 M  

NaCl 
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